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© Packaging device. 



© An apparatus for paclcaging an item in a con- 
trolled atmosphere enclosure is provided. The ap- 
paratus includes a conveyor for continuously con- 
veying a series of containers (14) along a defined 
path. The path has sequentially oriented first and 
second portions, and defines a first side border and 
an opposite second side border. The apparatus in- 
troduces a covering material (22) over the path of 
containers such that a space is created between the 
containers and the moving covering material. A 
vacuum gallery (46) is disposed substantially adja- 
^cent the first border for applying a vacuum to the 
^ space only in the first portion of the path. A gas 
^gallery (40) Is disposed substantially adjacent the 
second border for continuously introducing a se- 
^ lected gas into the space in both the first portion and 
l^the second portion of the path. The apparatus also 
CO includes a sealing head (34) for mating and sealing 
^the containers with a corresponding section of the 
Q moving covering material in the second portion of 
the path to form a controlled atmosphere environ- 
^ ment enclosure. 
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Packaging Device 



Background and Summary of the Invention 

The present invention relates to devices for 
packaging selected items. More particularfy. the 
present invention relates to devices for continu- 
ously packaging selected items in a controlled at* 
mosphere enclosure. 

It is known to package items, specifically se- 
lected food items, in packages having a controlled 
atmosphere. Normally, this controlled atmosphere 
is a low oxygen atmosphere, with the oxygen re- 
placed by an Inert gas. Such controlled atmo- 
sphere enclosures or packages are necessary to 
insure adequate shelf life for many of the selected 
food items. By eliminating the majority of oxygen 
from the package, the shelf life of the food item is 
greatly increased. 

Normally, the controlled atmosphere within the 
package is obtained in one of two conventional 
ways. Rrst, machines have been adapted to simply 
introduce the inert gas into the stationary package, 
with the inert gas partially displacing the ambient 
oxygen in the package. After the inert gas is intro- 
duced, the package is sealed. This method has 
generally proved unsatisfactory because it is ex- 
tremely difficult to lower the oxygen content within 
the package to a desirable level; and it is extremely 
slow. 

The second method of achieving a controlled 
atmosphere in the package has been by utilizing a 
vacuum in combination with a gas flush machine. 
In such a conventional machine, the package is 
placed in a vacuum chamber which creates a vacu- 
um in the package. After the vacuum has t>een 
created in the package, the selected gas is intro- 
duced into the package, and the package is then 
sealed. Some conventional vacuum gas flush de- 
vices also introduce a vacuum through one side of 
the package, while the selected gas is introduced 
through the opposite side of the package. However, 
all of the conventional vacuum gas flush devices 
utilized a vacuum chamber to perform these func- 
tions. In all of these devices, it is necessary for the 
package to stop for a period of time in the vacuum 
chamber. Thus, none of the conventional vacuum 
gas flush devices is capable of continuously con- 
veying a series of packages, with the controlled 
atmosphere Introduced into the package and the 
package sealed without stopping any of the pack- 
ages. Production using conventional devices is 
slow and therefore expensive. 

One object of the present invention is to pro- 
vide a controlled atmosphere packaging device that 
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IS capabfe of cheating a controlled atmosphere 
within a package, and is also capable of sealing the 
package to maintain that selected controlled at- 
mosphere. 

5 Another object of the present invention is to 

provide a controlled atmosphere packaging device 
that is capable of creating a controlled atmosphere 
within the package without the use of a vacuum 
chamber to enclose the package for a period of 

to time. 

Yet another object of the present invention is to 
provide a controlled atmosphere packaging device 
that is capable of packaging selected items with a 
controlled atmosphere within the package in a con- 

fS tinuous manner. 

According to the present invention, an appara- 
tus for packaging an item In a controlled atmo- 
sphere enclosure is provided. The apparatus com- 
prises means for continuously conveying a series 

20 of containers along a defined path. The path has 
sequentially oriented first and second portions, and 
defines a first side border and an opposite second 
side border. The apparatus also has means for 
introducing a covering material over tine path of 

25 containers such that a space is created between 
the containers and the covering material. Means 
disposed substantially adjacent the first border are 
provided for applying a vacuum to the space only 
in the first portion of the path. Means disposed 

30 substantially adjacent the second border are pro- 
vided for continuously introducing a selected gas 
into the space in both the first portion and in the 
second portion of the path. The apparatus also has 
means for mating and sealing the containers with a 

OS corresponding section of the covering material in 
the second portion of the path to form a controlled 
atmosphere environment enclosure. 

One feature of the foregoing structure is that 
the apparatus has means for continuously convey- 

40 ing a series of containers along the path. One 
advantage of this feature is that it is not necessary 
to stop the package in the machine in order to 
introduce the controlled atmosphere into the pack- 
age. 

<5 Another feature c' the foregoing structure is 

that the covering material that is used to cover the 
containers is oriented such that a space is created 
between the containers and tiie covering material. 
One advantage of this feature is that the area in 

50 which the vacuum is applied and the gas is intro- 
duced is defined by the moving containers and 
moving covering material. This eliminat- the ne- 
cessity for any additional vacuum cha'..cter into 
which the vacuum is applied. 

In preferred embodiments of the present inven- 
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tion. the path includes a first end configured to 
receive the series, of containers, and the apparatus 
further includes second gas supply means dis- 
posed substantially adjacent the first end of the 
path and extendinq^, between, the first and second 
side borders. The second gas supply means is 
configured to introduce gas into the first end of the 
path so that the gas is able to communicate with 
an interior region of each of the containers as the 
containers enter the path through the first end. 

One feature of the foregoing structure is that an 
additional gas supply means is disposed across 
the first end of the path for introducing the selected 
gas into each container as it enters the path. One 
advantage of this feature is that the selected gas is 
first introduced directly into each container which 
aids in initially eliminating a substantial portion of 
the oxygen content of the container to enhance the 
oxygen evacuating capability of the device. 

Applicant's device is thus capable of packaging 
a selected item in a container with a controlled 
atmosphere captured within the container. Appli* 
cant's apparatus is capable of continuously con- 
veying the containers along a selected path such 
that the packaging process is accomplished at a 
commercially acceptable rate of production. During 
a substantial portion of the path, a vacuum is 
applied to one side of a space defined between the 
containers and a covering material, and a selected 
gas is introduced into the other side of the space. 
In a second portion of the path, only the selected 
gas is Introduced into the space, and consequently 
into the container. This limitation of the application 
of the vacuum prevents the possible introduction of 
any unwanted ambient atmosphere as the con- 
tainer is being mated to the covering material, and 
consequently increases the capability of the ap* 
paratus to introduce a controlled, defined atmo- 
sphere into each container. 

Additional objects, features, and advantages of 
the invention will be apparent to those skilled in the 
art upon consideration of the following detailed 
description of a preferred embodiment exemplify- 
ing the best mode of carrying out the invention as 
presently perceived. 



Brief Description of the Drawings 

Fig. 1 is a diagrammatic illustration of the 
packaging device of the present invention in cross 
section; 

Fig. 2 is a diagrammatic plan view of the 
packaging device: 

Rg. 3 is a view taken along line 3-3 of Fig. i 
showing selected elements in cross section: 



Fig. 4 is a view similar to Fig. 3 taken down 
stream along line 4-4 of Fig. 1: 

Fig. 5 is a bottom view taken along line 5-5 
of Fig. 3: and 

5 Fig. 6 is a diagrammatic illustration of the 

fluid flow characteristics of the present invention. 



Detailed Description of the Drawings 

10 

Referring now to the drawings, and specifically 
to Fig. 1, Fig. 1 shows a packaging device iO 
according to the present invention. The packaging 

15 device 10 includes a plurality of adjacent container 
supports 1 2 that are configured to support a series 
of containers 14 by their rims 15. The container 
supports 12 and containers 14 are configured to 
move in a continuous fashion In the direction of 

20 arrow 16. Although the mechanism for moving the 
container supports 12 and containers 14 in this 
continuous fashion is not shown, it will be under- 
stood that such mechanisms are well known in* this 
art. Each container 14 is shown filled with a se- 

25 lected food product 18. It will be understood that 
the selected food product 18 has been positioned 
in each container 14 before the container 14 enters 
the illustrated packaging device 10 by associated 
machinery that is not shown. Again, this associated 

30 machinery for inserting the selected food, product 
18 into the containers 14 is well known in this art. 

The packaging device 10 includes a covering 
material or film supply reel 20 that contains a 
continuous length of film 22. A positioning pulley 

35 24 is oriented to position the film 22 over the 
stream of moving containers as will be discussed 
in more detail below. The packaging device 10 also 
includes a first end 30 that is configured to receive 
the continuously moving containers 14. The pack- 

40 aging device 10 also has a second end 32 where 
the film 22 is mated with each container 14 and the 
containers 14 are discharged onto additional work 
stations. For illustrative purposes only, a sealing 
head 34 is shown disposed somewhat atDove the 

45 second end 32. Although only one sealing head 34 
is illustrated, it will be understood that more than 
one sealing head 34 may be utilized. The sealing 
head 34 is a conventional heat sealing head that 
operates in a conventional manner to mate a por— 

50 tion of the moving film 22 with an associated mov- 
ing container 14. Such heat sealing heads 34 are 
known in this art, and the function of the sealing 
head 34 will not be described in further detail here. 
A second gas introducing member or gas gal- 

55 lery 36 is disposed above the containers 14 at a 
position substantially adjacent the positioning pul- 
ley 24. The gas gallery 38 is oriented at an angle 
38 with respect to the path of the containers to 
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introduce a volume of a selected inert gas directly 
into each container 14 as the container 14 passes 
through the first end 30 of the packaging device 
10. The operation of the gas gallery 36. and its 
cooperation with the other elements of the pack- 
aging device 10 will be discussed below In the 
discussion related to Fig. 2. 

Fig. 2 shows in greater detail the components 
of the packaging device 10 that cooperate to pro- 
duce a controlled atmosphere environment in each 
sealed container 14. An elongated gas gallery 40 is 
shown disposed along one side of the row of 
continuously moving containers 14. A gas supply 
42 is coupled to the gas gallery 40 to provide gas 
to the gallery 40 as will be described below. In 
addition, the gas supply 42 is connected to the gas 
gallery 36 that is disposed across the first end 30 
of the device 10. In the preferred embodiment the 
selected inert gas is nitrogen. Therefore, the gas 
supply 42 is a nitrogen supply and provides nitro- 
gen to both the gas gallery 40 and the gas gallery 
38. An elongated vacuum gallery 46 is disposed on 
the opposite side of the row of continuously mov- 
ing containers 14. A vacuum source 48 Is shown 
which provides a vacuum to the vacuum gallery 46. 

The gas gallery 40 includes a series of expan- 
sion chambers 52 with outlets directed toward the 
row of moving containers 14. Each expansion 
chamber 52 is coupled by a supply tube 54 to an 
elongated conduit 55 that extends within the entire 
length of the gas gallery 40 and receives gas from 
the gas or nitrogen supply 42. A control valve 56 is 
provided for each expansion chamber 52 and per- 
mits the flow of nitrogen to each chamt>er 52 to be 
adjusted individually. Thus, by providing an individ- 
ual control valve 56 for each expansion chamber 
52. the amount of flow of nitrogen into each cham- 
ber 52 can be adjusted to any preselected level, or 
shut completely off if desired. 

The inner edge of the gas gallery 40 through 
which the individual expansion chambers 52 open 
defines a first side border or boundary means 58 
which borders the row of continuously moving con- 
tainers 14. As illustrated, the first side border 58 
extends in parallel relation to the row of continu- 
ously moving containers 14. The first side border 
58 is substantially vertical near the first end 30 of 
the device 10. and transitions to an angled face 60 
near the second end 32. The function of the angled 
face 60 will be described in more detail below. The 
second gas gallery 36 includes two expansion 
chambers 61 that are similar to the expansion 
chambers 52. The expansion chambers 61 are 
coupled to a conduit 62 that receives gas from the 
gas source 42. Uke the gallery 40, control valves 
56 are provided to control the flow ol gas to each 
expansion chamber 61 . 

The vacuum gallery 46 includes a series of 
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vacuum chambers 64 that are similar m shape to 
the expansion chambers 52 in the gas gallery 40. 
Each vacuum chamber 64 is coupled to a conduit 
66 that extends within the entire length of the 

5 vacuum gallery 46 and is coupled to the vacuum 
source 48. A series of control screws 68 are pro- 
vided to control and meter the introduction of vacu- 
um from the conduit 66 to each vacuum chamber 
64. By providing a control screw 68 for each vacu- 

70 um chamber 64, the vacuum created within each 
vacuum chamber 64 can be adjusted to a preselec- 
ted level, or it can be shut off completely if desired. 
The edge of the vacuum gallery 46 extends in 
parallel relation to the row of moving containers 14 

75 and forms a second side border or boundary 
means 70. The second side border 70 cooperates 
with the first side border 58 to form boundary 
means for the row of moving containers 14. Uke 
the first side border 58. the second side border 70 

20 is vertical along a portion of the vacuum gallery 46 
from the first end 30 toward a location approaching 
the second end 32. At the location approaching the 
second end 32, the vertical side border 70 transi- 
tions to an angled face 72. Like the function of the 

25 angled face 60. the function of the angled face 72 
will be described below In more detail. 

Rg. 3 shows in more detail the orientation of 
the gas gailery 40, the vacuum gallery 46. the 
moving film 22. and the moving container supports 

30 12 and containers 14. Specifically, each expansion 
chamber 52 in the gas gailery 40 includes an 
expansion volume 76 and a flow directing portion 
78. The flow directing portion 78 opens into the 
first side border 58. Relatively high pressure nitro- 

35 gen is provided to the expansion volume 76 from 
the conduit 55 by the supply tube 54 through a 
relatively small orifice 80 formed in the upper rear 
portion of the expansion chamber 52. The provision 
of the relatively large expansion volume 76 com- 

40 pared to the size of the orifice 60 permits the high 
pressure nitrogen to flow into the expansion volume 
76 and to expand, thereby lowering its pressure. 
The resulting low pressure, but high flow of nitro- 
gen is then directed through the flow directing 

45 portion 78 outwardly toward the moving containers 
14. Because of the orientation of the expansion 
chambers 52 along the gss gallery 40, the low f 
pressure, high flow of nitrogen creates a sheet or 
curtain of nitrogen that is directed outwardly away 

50 from the gas gallery 40 toward the moving row of < 
containers 14. The characteristics of the flow of 
nitrogen from each expansion chamber 52 is de- 
scribed and illustrated in more detail below in the 
discussion related to Fig. 5. 

55 Referring to the vacuum gallery 46 opposite 

the gas gallery 40, vacuum is introduced into each 
vacuum chamber 64 from the conduit 66 through 
an orifice 82. As illustrated, the orifice is located in 

4 



7 



0 287 789 



8 



an upper rear portion of the vacuum chamber 64. 
The control screw 68 for each vacuum chamber 64 
and associated orifice 82 controls the introduction 
of vacuum from the conduit 66 to each vacuum 
chamber 64. When the control screw 68 is in the 
open position, out of contact with the orifice 82 (as 
illustrated in Fig. 3). vacuum is introduced through 
the orifice 82 to the vacuum chamber 64. When the 
control screw 68 is moved into engagement with 
the orifice 82. the vacuum chamber 64 is isolated 
from the conduit 66 and thus isolated from the 
vacuum source 48 (as illustrated in Rg. 4). 

As discussed, it is advantageous to create a 
controlled atmosphere within each completed pack- 
age for several reasons. In the preferred embodi* 
ment. where a selected food item 18 is being 
packaged in a container 14 with a film 22 to cover 
the container 14. it is advantageous to lower the 
oxygen content of the package, and to replace the 
removed oxygen with an inert gas, specifically ni- 
trogen. In order to create the controlled atmo- 
sphere within the container 14, the gas gallery 36 
first introduces a large quantity of nitrogen directly 
into the filled container 14 as it enters the first end 
30 of the packaging device 10. By introducing a 
large volume of nitrogen directly into each filled 
container 14, a substantial portion of the oxygen 
within the container 14 is expelled. This is espe- 
cially true of trapped pockets of oxygen that may 
be existing around the selected food product 18. 
As each container 14 passes the outlets of the gas 
gallery 36. the container 14 enters an area or 
portion of the device 10 where it is bounded on 
both sides by the gas gallery 40 and the vacuum 
gallery 46. In addition, the moving film 22 is posi- 
tioned by the positioning pulley 24 over the moving 
container 14 and container supports 12 as the 
container passes under the positioning pulley 24. 

After the containers 14 pass the positioning 
pulley 24, a flush space 86 Is created that is 
bounded below by the container supports 12 and 
containers 14. at the sides by the first side border 
58 and second side border 70. and above by the 
film 22. Within this space 86 a controlled atmo- 
sphere is maintained and enhanced until the film 
22 is mated with the container 14 to form a sealed, 
controlled atmosphere package. To maintain and 
enhance the controlled atmosphere already intro- 
duced into the filled container 14 by the gas gallery 
36. nitrogen is introduced into the space 86 from 
the gas gallery 40. and specifically from the expan- 
sion chambers 52. Because of the design of each 
expansion chamber 52. and because of the ohenta- 
tion of the expansion chambers 52. a substantially 
continuous curtain of low pressure nitrogen is con- 
tinuously introduced into the space 86. Simulta- 
•neously. a vacuum is created within each vacuum 
chamber 64 on the opposite side of the space 86. 
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The vacuum within each vacuum chamber 64 as- 
sists in evacuating oxygen from the space 86 and 
the filled containers 14. By continuously introduc- 
ing nitrogen from the nitrogen gallery 40. the evac- 

s uated oxygen is replaced by the incoming nitrogen. 
Thus, the simultaneous introduction of nitrogen and 
creation of a vacuum create and maintain a speci- 
fied, controlled atmosphere within the space 86. 
and consequently maintains and enhances the con- 

10 trolled atmosphere within each filled container 14. 

The simultaneous application of nitrogen and 
vacuum is maintained as the containers 14 
progress toward the second end 32 of the device 
10. Referring to Fig. 4, as the containers approach 

IS the second end 32 (not shown) of the device 10. 
the sealing head 34 (not shown) moves downwar- 
dly to contact the film 22 and to move the film 22 
into sealing engagement with the outer lip 15 of 
each container. After the sealing head 34 contacts 

20 the film 22. and the film 22 begins to be lowered 
toward the lip 15 of the container 14. it has been 
found that it is advantageous to discontinue the 
creation of a vacuum in the vacuum chambers 84 
at this time. When the film 22 begins to lower over 

25 the outlet of the flow directing portion 78 of each 
expansion chamber 52. the introduction of nitrogen 
into the space 86 can be disrupted somewhat, tt 
has been found that if the vacuum is continued, 
unwanted ambient air can be drawn into the space 

30 86. This would be harmful because the controlled 
atmosphere created within the space 86 could be 
adversely affected. 

Therefore, as the film 22 begins to lower to- 
ward the flow directing portion 78 of the expansion 

OS chambers 52. the corresponding opposite vacuum 
chambers 64 are disabled from creating a vacuum 
by closing the screws 68. This configuration of the 
film 22 and corresponding disablement of the vacu- 
um chamber 64 is illustrated in Rg. 4. It will be 

40 understood that as the containers progress further 
toward the second end 32. the film 22 is further 
lowered to mate with the lip 15 of the container 14 
to seal the container 14. Because a controlled 
atmosphere has been created within the space 86 

45 above and within the container 14. this controlled 
atmosphere is thus sealed in the container 14 by 
the film 22 to create a package having a controlled 
atmosphere environment. 

It will be understood from the above discussion 

50 that the controlled atmosphere has been created 
within each container 14 and space 86. and that 
the containers 1 4 have been sealed with the film 22 
to capture the controlled atmosphere within each 
container 14 while the containers 14 have been 

55 continuously moving along the packaging device 
10. Thus, the packaging device 10 of the present 
invention is able to create and maintain a controlled 
atmosphere within separate containers 14. and is 

5 
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able to seal the individual containers 14 while the 
containers 1 4 are continuously moving along a path 
in the packaging device 10. Thus, the device 10 of 
the present invention is able to maintain a high 
production rate while forming packages containing 
a controlled atmosphere. In the illustrated embodi- 
ment, the packaging device 10 is capable of creat- 
ing packages in which the oxygen content is re- 
duced to commercially desirable levels. Specifi- 
cally, it has been found that the packaging device 
10 of the present invention is capable of reducing 
the oxygen content in all package arrangements to 
less than five percent (5%) oxygen. The present 
invention is capable of reducing the oxygen content 
to less than one-half of one percent (.5%) oxygen 
when the selected food product is boiled water. 
These levels of oxygen content are considered to 
be commercially desirable levels in the food pack* 
aging industry. 

Continuing to refer to Rg. 4. it has been found 
that by angling the first side border 58 and second 
side border 70 to form angled faces 60. 72. respec- 
tively, that the transition of the film 22 over the first 
and second side borders 58, 70, is improved. Spe- 
cifically, the angled faces 60, 72. permit the film 22 
to gradually transition downwardly toward the lip 15 
of the container 14. This gradual transition down 
the angled face 60 results in a smooth interruption 
of the in-flow of nitrogen from the corresponding 
expansion chamber 52. By interrupting as smoothly 
as possible the in-flow of nitrogen from the expan- 
sion chamber 52, the controlled atmosphere within 
the space 86 and container 14 is maintained. 

Fig. 5 illustrates the structure of the expansion 
chambers 52 and the characteristics of the flow of 
nitrogen in greater detail. Fig. 5 shows the point of 
introduction of nitrogen into the expansion cham- 
bers 52 through the orifices 80 which are located in 
an upper rear portion of each expansion chamber 
52. As the nitrogen enters each expansion chamber 
52 through the orifice 80. it transitions from rela- 
tively high pressure, high flow to relatively low 
pressure, high flow due to the known characteris- 
tics of expansion chambers in general. The flow 
directing portion 78 of each expansion chamber 52 
includes three flow dividers or standoffs 90. The 
flow dividers 90 assist in directing the flow of 
nitrogen outwardly from the expannlon chambers 
52. Specifically, the flow dividers 90 act to direct 
the flow of nitrogen away from the flow directing 
portions 78 at substantially right angles. This flow 
of nitrogen from the flow directing portions 78 is 
illustrated by the solid arrows 92. 

By providing low pressure flow of nitrogen, and 
by accurately directing and controlling the flow of 
nitrogen from the flow directing portion 78. a 
laminar flow of nitrogen out of the expansion cham- 
bers 52 is achieved. This iamir.ar flow of nitrogen is 



advantageous because it creates a low pressure 
curtain of nitrogen toward and into the space '86. 
By creating a laminar flow of nitrogen, turbulence is 
substantially elinli'nated m the out-flow of nitrogen 
5 from the flow directing portion 78. This lack of 
turbulence assists in maintaining the controlled at- 
mosphere within the space 86. The broken arrows 
94 indicate flow patterns that would otherwise take 
place were it not for the flow dividers 92. As 

10 illustrated by the broken arrows 94. the flow without 
the flow dividers 90 would not occur at right angles 
to the flow directing portions 78. and would not 
create the desired curtain of low pressure nitrogen 
with substantially no turbulence. 

75 Referring to Rg. 6, Fig. 6 illustrates the orienta- 

tion of the first portion of the travel of the contain- 
ers from the first end 30 toward the second end 32. 
Specifically, the flow path of the container.s 14 has 
been divided for illustrative purposes into section A 

20 and section B. In section A. as illustrated in Rg. 3. 
the flim 22 is positioned to create the space 86. 
and nitrogen is introduced into the space 86 as 
illustrated by arrows 100. In addition, vacuum is 
simultaneously created as indicated by the arrows 

25 102. In addition, at the flrst end 30. nitrogen is 
introduced by the gas gallery 36 as indicated by 
arrows 98. In section B, the film 22 has been 
lowered toward the container 14 as illustrated in 
Rg. 4. At this point, the vacuum is disabled as 

30 indicated by the absence of arrows on the vacuum 
side. 

However. Introduction of nitrogen is continued 
in section B as indicate by the continuing arrows 
100. Thus, in section 8. the in-flow of nitrogen is 

35 continued as the fllm 22 mates with the lip 15* of 
the container 14 to create the sealed package 
having a controlled atmosphere. By maintaining the 
in-flow of nitrogen during the sealing process, the 
possibility of the introduction of any ambient at- 

40 mosphere to degrade the controlled atmosphere is 
minimized. 

Thus, the packaging device 10 of the present 
invention is capable of creating a controlled at- 
mosphere in a series of continuously moving con- 

45 tainers fliled with a specifled product. It will be 
understood that the present invention is not limited 
to packages containing food products. In addition 
to food products, other products and devices may 
be advantayeousiy packaged in a controlled at- 

50 mosphere environment. Examples of these devices 
and products are medical materials, medicine, cer- 
tain adhesives. and certain explosive products. 
With modiflcations. the present invention is capable 
of packaging such products and devices in a con- 

55 trolled atmosphere package. 

Other modifications may include, for example, 
introducing gas along both sides of the continu- 
ously moving containers. In order to introduce gas 
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aiong both sides of the moving containers, the 
vacuum gaifery may be eliminated and replaced 
with a gas gallery. Alternatively, the vacuum gallery 
may be modified and connected to the gas supply, 
with the packaging device thus providing gas along 
both sides of the moving containers. This provision 
of gas introduction along both sides of the moving 
container may be advantageous when the contain- 
ers are relatively deep and have steep side walls, 
or when the packaging device is conveying mul- 
tiple rows of containers, with the rows of containers 
in parallel relation, in these configurations, provid* 
ing for gas introduction along both sides of the 
moving containers may increase the capability of 
the packaging device to provide a controlled at- 
mosphere within the containers. 

Although the invention has been described in 
detail with reference to a preferred embodiment, 
variations and modifications exist within the scope 
and spirit of the invention as described and defined 
in the following claims. 

Claims 

1. An apparatus for packaging an item in a 
controlled atmosphere enclosure, the apparatus 
comprising. 

means for continuously conveying a series of 
containers aiong a path, the path having sequen- 
tially oriented first and second portions, and defin- 
ing a first side border and an opposite second side 
border. 

means for Introducing a covering material over 
said path of containers such that a space is created 
between said containers and said covering ma- 
terial. 

means disposed substantially adjacent said 
first border for continuously applying a vacuum 
only in said first portion of said path to said space. 

first means disposed substantially adjacent 
said second border for continuously introducing a 
gas into said space in both said first portion and in 
said second portion of said path. 

means for mating and sealing said containers 
witii a corresponding section of said covering ma- 
terial in said second portion of said path to form a 
controlled atmosphere environment in the enclo- 
sure. 

2. The system of claim 1. wherein the path 
includes a first end configured to receive the series 
of containers, and wherein the apparatus further 
comprises second gas introducing means disposed 
substantially adjacent the first end of the path and 
extending between the first border and the second 
border for introducing the selected gas into the first 



end of the path so that the gas is able to commu- 
nicate with the interior region of each container as 
the containers enter the path through the first end. 
3. A system for controlling the environment in a 
s stream of continuously moving containers, each 
container having a wall configured to define an 
interior region and an open end. the system com- 
prising 

closure means for selectively closing the open 
10 end of each container. 

support means for supporting each container 
in aligned relation to present each open end toward 
the closure means in spaced-apart relation thereto, 
first boundary means for providing a first edge 
ts bordering on one side of the stream of continu- 
ously moving containers and extending between 
the support means and the closure means. 

second t^oundary means for providing a 
second edge bordering on the other side of the 
20 stream of continuously moving containers and ex- 
tending between the support means and the clo- 
sure means, the first and second boundary means 
being arranged in spaced-apart relation to position 
the open ends of the containers therebetween and 
25 cooperating with the support means, certain of the 
containers in the support means, and the closure 
means to define passageway means having a se- 
lected length. 

conveyor means for continuously moving the 
30 support means to transport the stream of contain- 
ers through the passageway means at a selected 
rate. 

first gas supply means extending through the 
first edge for introducing gas into the passageway 

35 means so that the gas is able to communicate with 
the interior region of each container through its 
open end as said containers move through the 
passageway means, and 

vacuum means extending through the second 

40 edge for evacuating the passageway means to 
assist in drawing gas from the first gas supply 
means into the passageway means and to conduct 
gas and any other existing atmosphere from the 
passageway means to the exterior surroundings so 

45 that the environment in the interior region of the 
containers exiting the passageway means is a se- 
lected gas composition consisting essentially of 
said gas introduced into the passageway means via 
the first gas supply means. 

50 4. The system of claim 3. wherein the passage- 

way means is configured to include an inlet for 
receiving transported containers and an outlet for 
discharging transported containers, and further 
comprising second gas supply means extending 

55 between the first and second boundary means for 
introducing gas into the inlet of the passageway 
means to flood the inlet with said gas during move- 
ment of containers therethrough, thereby aiding in 
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preventing induction of atmosphere other than said 
gas into the passageway means through the inlet 
due to operation of the vacuum means. 

5. A system for defining a selected gas envi- 
ronment in a moving stream of containers, each s 
container having a wall configured to define an 
interior region and an opening, the system com- 
prising 

passageway means for providing an environ- 
ment space surrounding the open end of the se- io 
lected number of containers in the moving stream 
of containers so that the environment space is in 
fluid communication with the interior region of said 
selected number of containers, the passageway 
means including inlet means for receiving the mov- is 
ing stream of containers, outlet means for di- 
scharging the moving stream of containers, and 
first and second boundary means extending be- 
tween the inlet and outlet means in spaced-apart 
relation for defining opposing first and second side 20 
walls of the passageway means. 

first gas supply means for introducing gas into 
the passageway means via the inlet means to flood 
the passageway means with gas so that gas is 
introduced into the interior region of each container 25 
having its open end in communication with the 
environment space to define the selected gas envi- 
ronment, and 

space-flushing means extending through at 
least one of the first and second side walls for 30 
maintaining the selected gas environment in the 
environment space so that the interior region of 
each container upon initial ftiiing with gas due to 
operation of the first gas supply means remains 
substantially free of other atmospheric gases while as 
the open end of each such container is in fluid 
communication with the environment space. 

6. The system of claim 5. wherein the passage* 
way means further comprises 

closure means for selectively closing the open 40 
end of each container. 

support means for supporting each container 
in aligned relation to present each open end toward 
the closure means in spaced-apart relation, the 
closure means and support means cooperating to 45 
define said environment space. 

7. The system of claim 6. wherein the closure 
means includes a film and means for selectively 
applying the film to the container in sealing relation 

to cover the open end and seaiingly capture the so 
selected gas environment therein. 

8. The system of claim 5, wherein the space- 
flushing means includes second gas supply means 
extending through the first side wall for introducing 

gas into the environment space so that gas is able 55 
to communicate with the interior region of each 
container through its open end during movement of 
the stream of containers and vacuum means ex- 



tending through the "second Side wall for evacuating 
the environment space to assist in drawing gas 
from the second gas supply means into the envi- 
ronment ' ispace and to conduct any other atmo- 
spheric gases and gas introduced via the first and 
second gas supply means from the environment 
space to the exterior surroundings so that the envi- 
ronment in the interior region of containers exiting 
the passageway means consists essentially of said 
selected gas environment. 

9. The system of claim 8, wherein the passage- 
way means further comprises 

closure means for selectively closing the open 
end of each container. 

support means for supporting each container 
in aligned relation to present each open end toward 
the closure means in spaced-apart relation, the 
closure means and support means cooperating to 
define said environment space. 

10. The system of claim 9, wherein the closure 
means includes a film and means for selectively 
applying the film to the container in sealing relation 
to cover the open end and seaiingly capture the 
selected gas environment therein. 

11. A system for providing a selected environ- 
ment to a stream of containers moving along a 
path, each container having a wall configured to 
define an interior region having a top opening, a 
leading end, a trailing end. and a pair of sides 
extending between the leading and trailing ends, 
the system comprising 

first gas supply means extending across the 
path to overiie leading and trailing ends of each 
container moving along the path for introducing gas 
into the interior region of each container moving 
along the path to provide the selected environment, 
and 

second gas supply means extending a 
predetermined distance along at least one side of 
the path for directing a flow of gas from one side of 
the container toward the other side across the top 
opening of the container to provide a layer of said 
gas above the top opening to aid in maintaining the 
selected environment in the interior region of the 
container. 

12. The system of claim 8. wherein the first 
gas supply means includes a gas discharge nozzle 
having a discharge opening of a width sufficient to 
extend at least between the pair of sides of each 
container moving along the path so that gas is 
introduced into the container region along the full 
lateral width of each container. 

1 3. The system of claim 1 2. further comprising 
conveyor means for moving the containers along a 
predetermined plane, the gas discharge nozzle be- 
ing oriented at a predetermined dihedral angle in 
relation to the predetermined plane so that gas 
introduced from the first gas supply means is 
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aimed relative to the stream of containers to enter 
the interior region at a selected angle, thereby 
enhancing development of the selected environ- 
ment in the interior region of each container. 

14. The system of claim 8. wherein the first 5 
and second gas sup*ply mear^s are aligned in sub- 
stantially perpendicular relation so.that gas directed 
by the first gas supply means flows In a first 
direction and gas directed by the second gas sup- 
ply means flows in a second direction at right w 
angles to the first direction. 

. 15. The system of claim 14. further comprising 
means for moving the containers along a predeter- 
mined movement plane, the second gas supply 
means being situated to direct the flow of gas in a is 
transverse flow plane in substantially spaced-apart 
parallel relation to said predetermined movement 
plane, the first gas supply means being oriented at 
a predetermined angle with respect to the second 
gas supply means to direct the flow of gas from 20 
the first gas supply means in a longitudinal flow 
plane oriented to intersect said predetermined 
movement plane and said transverse flow plane, 

16. The system of claim 11, further comprising 
vacuum means extending a predetermined dis- 25 
tance along the other side of the path opposite the 
second gas supply means for evacuating a pre- 
determined region surrounding the top opening of 

the containers to assist in drawing gas from the 
second gas supply means into said predetermined 30 
region and to conduct gas and any other existing 
atmosphere from the predetermined region to the 
exterior surroundings. 

17. In a heat seal machine for sealing a con- 
tinuously moving series of containers filled with a 35 
selected food product, the containers moving along 

a path bounded by a first side. ..border and an 
opposite second side border and having a first end 
for receiving the series of containers, the improve- 
ment comprising, means disposed along the first 4o 
border for applying a vacuum along at least a 
portion of the path, first means disposed along the 
second side border for introducing a selected gas 
into the path, and second means disposed across 
the first end of the path and extending transversely <5 
between the first border and the second border for 
introducing the selected gas into the containers as 
the containers pass the first end of the path. 

18. The improvement of claim 17. wherein the 
path is separated into sequential first and second so 
portions and wherein applying means operates to 
apply a vacuum only in the first portion of the path 

and the first introducing means operates to Intro- 
duce the selected gas into txsth the first and sec- 
ond portions of the path. 55 
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